MAR. 23. 2005 12:05PM 



NO. 3275 P. 9/19' 



UK Patent Application „ GB ml 2 152 542 A 



(43) Application published 7 Aug 1305 



(21) Application No 8431369 

(22) Date offllrng 12 Dec 1384 


(51) INTCL 4 

D04B 1/14 DOZG 3/04 D03D IS/00 D04H 1/42 


(30) Priority date 

(31) Q3345T3 (32) 29 Dec 1933 [33) GB 


(52) Domestic classification 

Dl K 24A1 0 24A6 24AX 422 474 557 550 55Y 570 57 Y 
584 672 67Y 687 688 66 Y 703 

D1R 159 207 306 307 308 309 527 543 DD 
D1W7B 


(71) Applicant 

C. C Developments Limited (United Kingdom), 
66 Mark Lane, London EC3P SEA 


U15 1362D1KD1RD1W 

(56) Documents cited 
GB 1383472 


(72) Inventor 

WHBam Edwards 


158) Field of search 
D1K 


(74) Agont and/or Addreas for Service 
McNoTght & Lawrence, 

Repent House, Heaton Lane, Stockport SK4 IBS 


D1R 
D1W 


(54] Fire retard ent fabrics 



(57) A fire retardent fabric is made by eelectfng from known fire nrtardent fibres a mixture of fibres. m fl fa«« *f 



BWfirmr.irv 



PAGE 9/1 9 • RCVD AT 3J23J2005 10:57:43 AM [Eastern Standard Time] ' SVMSPTO0XRMA « OfflS:8729305 ■ CSH):3028927343 ' DURATION (mnKS):05-1 8 



G) 

CD 

ro 

ro 
en 

ro 



23. 2005 1 2:05PM 



NO. 3275 P. 10/19 



GB 2 1 52 542 A 



1 



SPECIFICATION 

Fire retardant fabrics 

5 This invention relates to fire retardant fabrics. 
Textile fibres have been produced which have 
useful fire retardant properties. Among such fibres 
are aramid fibres, such as Nomex (RTM), mgda- 
crylie fibre, fire retardant polyester fibres, and fire 
10 retardant viscose fibres, whfch are fire retardant 
because of properties inherent in the polymer of 
which they are comprised or by virtue of additives 
to the melt or solution from which they are spun. 
The available fire retardant fibres have different 
15 fire retardant characteristics and also differ In other 
properties such as wear resistance, strength, han- 
dle and dimensional stability, Rre retardant fabric 
components - which by and large are yams for 
weaving and knitting - can be made from blends 
20 or mixtures of fibres. The selection of fibres to 
make up a Wend is based on a number of factors 
and is usually a compromise between performance 
and cost The high cost of e pure aramid yam can 
be reduced considerably by blending the aramid 
25 fibres with fire retardant viscose fibres, for exam- 
pie without too much toss of wear resistance and 
with ifttle reduction in fire retardant performance. 

The present invention is concerned with fabrics 
made from mixtures of fibres and provides specifl- 
30 calry improved fibre mixtures as well as improved 
ways of using such mixtures to mafce fabrics. 

The invention comprises a fire retardant fabric 
comprising a mixture of three different fibres each 
of which Is selected from a different one of the 
35 group consisting of aramid fibre, modacrylic fibre, 
fire retardant polyester fibre and fire retardant vis- 
cose fibre. 

it is noted that while all such fabrics will possess 
at least the fire retardant properties that would be 

40 expected of the mixture of fibres, at least some 
fabrics can have fire retardant properties enhanced 
even over those of any of the Individual fibres. 
Clearly some synergism operates. However, the 
manner of its operation is not apparently strafght- 

45 forward. 

It is found that a fabric which is fabricated from 
two different yarns, each of which comprises fibres 
from at most two of said group, can have substan- 
tially improved properties as compared to such a 

50 fabric made from a single yarn composing all the 
fibres in the same proportions by weight as the 
two different yams taken together. 

Such a fabric can be fabricated from two differ- 
ent yams each of which comprise aramid fibre, es- 

55 pecially yarns comprising at least 50% by weight of 
aramid fibre. Such a fabric comprising a first yam 
consisting of 65% aramid fibre and 35% fire resist- 
ant viscose fibre and a yam consisting of 50% ar- 
amid fibre and 50% modacrylic fibre has especially 

60 interesting fire retardant properties in that it 13 suit- 
able for use in hyperbaric conditions, especially m 
oxygen-helium atmospheres. 

The two yams can be used as warp and weft for 
a woven fabric, or can be knitted either on weft or 
65 warp knitting machines. In any event the construc- 
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tion of the fabric can be such as distributes the- 
fibres effectively having regard to other required 
properties of the fabric. Thus, for example, aramid 
fibres of high durability can be plated on one side 
of the fabric which in use will be subject to wear, 
while modacrylic or fire retardant polyester fibres 
can be arranged to be predominant on the other 
side. 

In a non-woven fabric, for example a needlefeit 
or stitch bonded fabric made from a mixture of 
fibres according to the invention, the fibrea can li- 
kewise be distributed differentially in th© fabric 
both to enhance the fire retardant properties of the 
fabric by having on one face a mixture having a 
preponderance of a certain two fibres and on the 
other face a different mixture. 

The invention comprises, in another aspect, a 
method for making a fire retardant fabric compris- 
ing selecting at feast three fibres from the group 
consisting of aramid fibre, modacrylic fibre, fire re- 
tardant polyester fibre and fire retardant viscose 
fibre, making at least two fabric components from 
different combinations of said fibres, assigning 
said selected fibres to said components and as- 
sembling said components into a fabric having im- 
proved fire retardant properties as compared with 
a fabric made from a single fabric component 
comprising all said selected fibres. 

Said fabric components may comprise yarns 
from which woven, or knitted fabrics may be fabri- 
cated, or fleeces from which non-wovens can be 
made. 

The invention also comprises a method for mak- 
ing a fire retardant fabric comprising selecting 
from known fire retardant fibres a mixture of 
fibres, making at feast two fabric components from 
different combinations of said fibres, assigning 
said selected fibres to said components and as- 
sembling said components into a fabric having im- 
proved fire retardant properties as compared with 
a fabric made from a single fabric component 
comprising all said selected fibres. 

In effect, therefore, the invention provides a 
method for optimising the fire retardant properties 
of a given blend or mixture of fibres, which itself 
might be selected as a compromise, for example, 
between cost and dimensional stability, by adjust- 
ing the distribution of the fibres between different 
fabric components, within any constraints Imposed 
by reference to other desired propertied such as 
wear resistance, comfort or sewability. 

For instance, wear resistance may require a pre- 
ponderance of aramid on one fece of the fabric, 
while comfort may require a preponderance of mo- 
dacrylic fibre. Sewability may require that the fab- 
ric be woven rather than knitted, especial h/ for 
heavier or denser fabrics, which permits warp and 
weft components to be different and a weave to be 
chosen to expose the warp and weft differentially 
in opposite faces of the fabric. 

Dearly, the discovery that OffTerent distributions 
of fibres between different fabric components 
yams or fleece, for example can lead to improved 
fire retardant properties as compared to making 
the fabric from a single component In which the 
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fibres are intimately mixed or blended, can lead to 
improved fire reterdant fabrics by trial and error 
methods in accordance with the invention. 
Fire retardant fabrics according to the invention 
5 will now be described in the following Examples. 



fibre. 



Example / 

An aramld fibre is blended with an FR viscose 
fibre in the proportions 65:35 by weight, both 

10 fibres being of 2 denier and 51 mm staple. A first 
yarn is spun from the blended fibre to have a re- 
sultant yarn count of 40's English Cotton Count. 
Thfe yarn is then folded to give a resultant yarn 
count of 2/40's English Cotton Count 

15 An aramid fibre is blended with a modified 
acrylic fibre fn the proportion 50:50 by weight, 
both fibres being of 2 denier and 51 mm staple. A 
second yarn la spun from the blended fibre giving 
a resultant yarn count of 24 f e English Cotton 
20 Count. 

A fabric is woven in a 2 and 1 gaberdine con- 
struction having a warp of 38 ends/cm of the first 
yam end 26 piclcs/cm of the second yarn. 
The fabric, after scouring and heat setting, has, 
25 unusually good fire retardent propertfes especially 
under hyperbaric conditions In an oxygen/helium 
atmosphere. 

Example It 

30 A fabric is made like that of Example I but in 
which the second yam is of a blend of 50% aramid 
and 50% FR polyester. The fabric has good fire re- 
tardent properties. 

35 Example 111 

A fabric is made after the fashion of Example I 
except that in the first yarn the aramid fibre is re- 
placed with modacrylrc fibre of the same denier 
and staple length, and the second yarn is of 65% 
40 modacrylic fibre and 35% FR polyester fibre. 
The fabric has good fire retardent properties 
while being less expensive than the fabric of Ex- 
ample J. 

45 Example IV 

A fabric rs made using as warp the first yam of 
Example \ and as weft the modacrylic/poiyester 
yarn of Example III. The fabric has good fire retar- 
dent properties. 

50 

CLAIMS 

1. A fire retardent fabric comprising a mixture 
of three different fibres each of which is selected 

55 from a different one of the group consisting of ar- 
amid fibre, modacrylic fibre, fire retardent polyes- 
ter fibre and fire retardent viscose fibre, 

2. A fabric according to claim 1, which is fabri- 
cated from two different yams each of which com- 

50 pnses fibres from at most two of said group. 

3. A fabric according to claim 1 or claim 2. 
which is fabricated from two different yarns each 
of which comprises aramid fibre. 

4» A fabric according to any one of claims 1 to 
65 4. comprising at least 50% by weight of aramid 



5. A fabric according to any one of claims 1 to 

4, in which each yarn comprises at least 50% bv 
weight of aramid fibre. 7 

70 6. A fabric according to any one of claims 1 to 

5, comprising a first yarn consisting of aramid and 
fire retardent viscose fibre and e second yam com- 
prising aramid and modacrylic fibre. 

« 7 " A fabric a0COrdin 9 to cla »rn 6, in which said 
75 first yam comprises 65% by weight aramid fibre, 
8. A fabric according to claim 6 or claim 7, in 
which said second yam comprises 60% by weight 
aramid fibre, 

on 0 ?* A fabric according to any one of claims 1 to 
80 8, in which no one of said fibres is present in an 

amount less than 15% by weight, 
10. A fabric according to any one of claims 1 to 

9 being a woven fabric comprising warp and weft 

yarns, said warp and weft yame being different. 
35 71. A fabric according to any one of claims 1 to 

9. being a knitted fabric made from two different 

yarns. 

y 15" -ii?^" 0 accor * n 9 to claim 11, being a weft 
Knitted fabric, having a yarn comprising a substan- 
90 tiaJ proportion of aramid fibre platBd on one sur- 
face. 

13. A fabric according to any one of claims 1 to 
9, comprising a non-woven fabric 

14. A fabric substantially as hereinbefore de- 
05 scribed. 

15. A method for making a fire retardent fabric 
comprising selecting at least three fibres from the 
group consisting of aramid fibre, modacrylic fibre, 
fire retardent polyester fibre and fire retardent vis- 

100 cose fibre making at least two fabric components 
from different combinations of said fibres, assign- 
ing said selected fibres to said components and as- 
sembling said components into a fabric having 
improved fire retardent properties as compe red 

105 with a fabric made from a single fabric component 
comprising all said selected fibres. 

16. A method for making e fire retardent fabric 
comprising selecting from known fire retardent 
fibres a mixture of fibres, making at least two fab- 
no nc components from different combinations of said 

fibres, assigning said selected fibres to said com- 
ponents and assembling said components into a 
fabric having improved fire retardent properties as 
compared with a fabric made from a single fabric 
1 15 component comprising all said selected fibres. 

17. A fabric according to any one of Examples I 
to Iv. 



l^^l "1 L ht ^ HMSo - DQ8ieS3£ GftJ, 7102. 
WCZA 1AY - Porn whteh copira nny bo ofcfeinerf. 



PAGE 11/19 1 RCVD AT 3/23/2005 10:57:43 AM [Eastern Standard Time] ■ SVfcUSPTOEFXRF-l/0 1 DNlS:8r29306 * CSID:3028927343 » DURATION (mnw$):05-18 



